The European cherry fruit fly, Rhagoletis cerasi (Diptera: Tephritidae), is a key pest for the cherry production industry in Europe and west Asia that has recently invaded North America. Insecticide applications are frequently employed to control this devastating pest, often without considering its population trends. We developed a novel decision support system (DSS), and field tested it in commercial sweet cherry orchards in central Greece. The DSS includes two algorithms that predict the timing of adult activity in the wild and support pest management decisions, based on R. cerasi population trends and pesticide properties, respectively. Preparatory monitoring of the testing area during 2014, using adult traps, revealed high population densities of R. cerasi in non-managed sweet cherry orchards and low densities in commercial ones. Implementation of the DSS during 2015 resulted in low R. cerasi adult population densities and zero fruit infestation rates in commercial cherry orchards. Similar population and infestation rates were recorded in conventionally treated plots that received on average two insecticide applications compared to the one-half that the DSS treated plots received. Simultaneously, high population densities and fruit infestation rates were recorded in non-managed cherry orchards. Apparently, the implementation of the simple DSS we developed reduces the cost of R. cerasi management and minimizes the chemical footprint on both the harvested fruit and the environment.
Introduction
The European cherry fruit fly, Rhagoletis cerasi (L.) (Diptera: Tephritidae), is a major pest of both sweet and sour cherries in Europe, the near and middle East, as well as East Asia [1] . For many decades, R. cerasi has been the only fruit fly infesting cherry fruits in these regions and the main pest for the cherry production systems in Western Europe and Asia. Invasion of the eastern (North modelling the on-farm behavior of females [19] and on computer assisted Integrated Pest Management approaches to control R. cerasi [20] .
Algorithms (i.e., "step by step procedures for solving or accomplish a problem") provide the foundation for developing Decision Support Systems to assist IPM and other insect management programs [21] . Despite frequent reference in scientific papers and important developments over the last few decades, Spatial Decision Support Systems (SDSS) have just recently started to be developed and tested, especially to manage fruit flies [22] [23] [24] [25] , including the European cherry fruit fly [20] . Regarding fruit flies, the most advanced SDSS developed and tested until today is MedCila [22] , which has been adapted to support management decisions for the Area Wide (AW) control of the Mediterranean fruit fly in citrus crops in Israel. A more advanced version of MedCila is currently being developed as an application and expected to be commercially tested next year in Israel (Gilad Gefen, Citrus Marketing Board, Fruit and Vegetables Grower's Organization of Israel, personal communication). The system is based on acquisition of experts' knowledge, identification of the criteria and incorporation into a Geographic Information System (GIS). Major criteria that are used by MedCila to assist management decisions include adult trapping, host susceptibility, historic patterns of medfly populations and degree day developmental modelling. Sweet cherry cultivation in most European countries is rather fragmented with medium and small size farms scattered throughout a broader cherry producing area. In such a system a farm-specific Integrated Pest Management system should be implemented that considers within-farm pest population trends, topography, host/cultivar composition, ripening periods and other particularities. Indeed, individual-based bottom up methodologies have been recently considered as the foundation to developing on-farm IPM approaches [19, 20] . Simulation of the Pest on Farm model was found to provide an acceptable representation of R. cerasi population trends and infestation levels under an IPM scenario in a pilot site [19] . Nonetheless, the Pest on Farm platform has not been used yet to assist farmers with pest management decisions for R. cerasi or other fruit flies.
The present paper (a) describes a newly developed Spatial Decision Support System for the European cherry fruit fly and (b) presents results of its field testing in a commercial sweet cherry production system in central Greece. The developed algorithm includes two parts: The first targets adult emergence in the wild and defines the timing of deploying adult monitoring systems; the second, which is more elaborated, considers phenological patterns of the cherry cultivation, biological information regarding the population trends of the European cherry fruit fly, ecological traits of its populations, chemical and toxicological characteristics of the insecticide to be selected for control and, most importantly, definition of spots (geographic delimited area) where an insecticidal application needs to be applied. The study also provides initial results of field implementation of the developed SDSS in commercial orchards in central Greece. During the first year of the study, background information of the cherry farms was collected. During the second year, the proposed SDSS was implemented in real commercial farm conditions. Finally, the performance of the developed SDSS was contrasted against IPM-adopted approaches by farmers and unmanaged cherry orchards. The IPM measures already adopted by the cherry producing farmers in Greece include basic population monitoring and control using certified insecticides. The timing of sprayings is based on adult flies captured in traps, agronomist consultation and farmer experience.
Materials and Methods

Test Area and Experimental Orchards
The experimental farms were located in Agia, Larisa (Thessaly, central Greece), an agricultural area producing mostly pome fruits (apples, pears), stone fruits (peaches, apricots, cherries) and olives. Three commercial cherry orchards located in different sites (approximately 2.5 ha each) were selected for the experiments (Figure 1 ). Each orchard included several cherry cultivars (Table 1) . This common practice allows growers to expand the fruit collection period and therefore to achieve better prices on the market. On the other hand, the temporal divergence of cherry ripening among the different cultivars makes the implementation of control strategies against R. cerasi rather challenging. The orchards' pruning system involved a linear palmetta formation, i.e., flat supported canopy development. The tree density in all orchards was 1660 trees/ha with a spacing of 4 m between rows and 1.5 m between trees. The age of the trees was 4.5 years, the average height of the canopy was 3.25 m (minimum 2 m and maximum 4.5 m depending on the cultivar) and the height of the trunk varied from 0.5 to 0.6 m. A drip irrigation system was used, and no intercropping method was applied in the respective orchards. The average yield was 10 T/ha (minimum 8 and maximum 12 T/ha). m (minimum 2 m and maximum 4.5 m depending on the cultivar) and the height of the trunk varied from 0.5 to 0.6 m. A drip irrigation system was used, and no intercropping method was applied in the respective orchards. The average yield was 10 T/ha (minimum 8 and maximum 12 T/ha).
Before the initiation of our research activities, no systematic monitoring of R. cerasi was performed to assist the control applications by growers. Instead, IPM-adopted sprayings were exercised every year. Initiation of applications coincided usually with the fruit color break from yellow to reddish, which is the critical stage for the beginning of the European cherry fruit fly oviposition. Two to three insecticide applications were usually applied against R. cerasi, yearly. Insecticides used were mainly neonicotinoids and pyrethroids in a spray volume of 1.6-1.7 T/ha and 0.8-1 L/tree. Tractor-sprayings were conducted early in the morning (sunrise) or late in the afternoon (after sunset). The main problem related to the insecticide applications is the fact that sprayings of late ripening cultivars during color break may coincide with harvest time of the early ripening ones planted in the next row. The risk of insecticide drift to neighboring rows is intensified by the weather conditions in spring that, in the respective area, are usually rainy and windy. Table 1 . Sweet cherry cultivars grown in different experimental plots. "DSS" plots were managed according to the Decision Support System developed, "Conventional" plots were managed according to the IPM-adopted methodology and "Control" plots were managed according to the rules of organic farming. DSS and Conventionally treated plots were situated in Orchards 1, 2 and 3.
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Development of a Spatial Decision Support Tool for the European Cherry Fruit Fly
The Spatial Decision Support System (SDSS) that we developed is illustrated in Figures 2 and 3 and a list of the terminology accompanied with their definition is provided in Table 2 . The SDSS is composed of two algorithms that lead to a) the timing for the deployment of the trapping network in the field and b) decision(s) regarding timing of insecticide application against the European cherry fruit fly and the spatial location of application ("precision targeting"). The foundation of the first algorithm is a day degree model based on the lower developmental thresholds estimated by Baker and Miller [26] and the biofix (diapause termination) estimated from data of Papanastasiou and co-workers [6] . The lower developmental threshold (LDT) for the cherry fruit fly has been estimated at 5 • C. The Day Degree buffer (DDb) has also been calculated at 32 • C. Based on the first algorithm ( Figure 2 ), when DD on a given date reaches or exceeds the DDb, the trap network should be installed in the field. Timing of traps installation is quite important for the European cherry fruit fly, since the sticky traps used may accumulate debris of petals and sepals at the end of blossoming that diminish efficacy and dramatically increase trapping cost (labor for service, and replacement and use of new stick boards). The second algorithm is based on inputs regarding sweet cherry trees phenological stage, harvest dates and pre-harvest intervals for each cherry cultivar (calculated based on values from the last 3 years), estimation of the percentage of traps with captures (at least one R. cerasi adult), the parameter "flies per trap per day" and assessment of the spatial distribution of the fly's captures within the experimental plot. The algorithm's output defines the exact areas within each orchard where insecticidal application against R. cerasi should be applied, also taking into account the ripening stage of each cultivar. Table 2 . Explanatory input list of terms and symbols used in the SDSS algorithm for the control of the European cherry fruit fly. 
Term/Symbol/Abbreviation Definition
Preparatory Monitoring in the Year 2014
Since there was no available information regarding R. cerasi phenology in the area, the year before DSS field testing, we intensively monitored the fly populations in the area. To do so, we set a grid of 4 yellow Rebell amarillo ® traps in each of the two experimental orchards (Orchards #1 and #2) on 19 April 2014. Orchard # 3 was not available by that time (Figure 1 ). We also set 3 Rebell traps in individual, non-commercial (back-yard) cherry trees which did not receive any kind of control treatment. These trees served as reference (control) during the preparatory year. Rebell traps were monitored once a week until 4 July 2014, when two consecutive inspections with zero captures were observed (i.e., the end of the adult population). The commercial cherry orchards selected in our study were divided in plots where spraying decisions regarding the control of R. cerasi were taken by the producer (IPM-adopted methodology) without any interference or advice by our group (Conventional plots-"Conv. Plots") and in plots where any decision regarding the control of R. cerasi was taken solely based on the developed DSS (DSS plots). In all experimental orchards, sweet cherry trees were mapped, and each cultivar was digitized including coordinates and ripening period ( Figure 4 ). Orchard #1 was considered as a block with 2 plots (0.7 ha each), one DSS and one conventional ( Figure 5A ). Orchard #2 was divided in 2 blocks of 1 ha each. The two blocks included one DSS and one conventional plot (0.5 ha each) ( Figure 5B ). Orchard #3 was also considered a block with 2 plots (DSS and conventional, 0.7 ha each) ( Figure 5C ). A buffer zone of two rows was considered between DSS and conventional plots. As a reference (control site), four additional intercropped, mixed, organic farms with cherry trees laying close to the experimental farms (situated 3.8 km east from Orchard #3), were included in our study. The organic farms, apart from cherry trees, comprised of apples, pears, apricots, peaches and plums. Intercropping between tree rows included strawberries and vegetables (tomatoes, cucumbers, aubergines, etc.).
Deployment of Trap Network, Population Monitoring and Spraying Decisions
Based on the algorithm of the DSS for initiating trapping, a grid of 20 Rebell traps was deployed in each DSS and conventional plot. The accumulation of 400 Day Degrees, starting on 1 February 2015, was achieved on 26 April 2015, and this was considered the time point for traps establishment. A total of 160 Rebell traps were deployed in the 8 experimental plots (20 per plot). An additional grid of 22 Rebell traps was placed in the organic farms. Their density in each farm was adjusted according to the number of existing cherry trees. Despite the fact that R. cerasi management in conventional plots was performed according to IPM-adopted practices by the farmers with no additional consultation by our team, we decided to set up traps in order to draw a better picture regarding the pest's activity inside the experimental orchards. The geographic coordinates of each trap were collected upon installation, allowing precise mapping of the spatial distribution of cherry fruit fly trapping in each plot. The traps were inspected every 2-3 days until 19 June 2015, when the latest ripening cultivar was harvested. Capture data were uploaded on the same date of collection to the DSS platform.
Cherry fly population management in the conventional plots was performed according to the IPM-adopted practices with no intervention or provision of any kind of information by the field scientists. DSS plots management was completely based on the indications provided by the tested algorithms (Figures 2 and 3) . When there was a decision for spraying, growers were guided on when and where to spray. The concentration of active ingredient (deltamethrin) in spraying volume was according to the product's instructions, and the quantity of insecticide sprayed per hectare in DSS plots and conventional plots was the same (1.6-1.7 T/ha).
Estimation of Fruit Infestation Rates
During the harvest period, we performed three fruit samplings (20 and 27 May 2015 and 9 June 2015) to estimate R. cerasi infestation rates. Samplings comprised of 100 randomly collected cherries of ripening cultivars from all conventional and DSS plots. We also collected 100, 100 and 50 cherries on the same dates, respectively, from the reference organic farms. Cherries were transferred to the laboratory (25 • C, 50% ± 10% RH and photoperiod 14L:10D) and placed in plastic containers on a layer of sterilized sand to facilitate pupation. Pupae were daily collected using soft forceps. Agronomy 2019, 9, 
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Cherry Fruit Insecticide Residual Levels
Parallel to the fruit samplings for the estimation of infestation rates, a subset of 100 cherries was also collected on each sampling date for the evaluation of insecticide residues on the fruit. Assessment of residues was focused on the active compound deltamethrin, a pyrethroid which was used in all cases (either managed conventionally or with the DSS) to control cherry fruit fly adults. Although neonicotinoids are also certified for the control of R. cerasi, none of the growers applied another active ingredient than deltamethrin during the experimental period. Cherries from each sampling date and plot were pooled and homogenized to 300 g of pulp, using a blender. The pulp was then chemically solubilized and diluted in organic solvent, and chemical components separated via liquid chromatography [27] . The analysis was conducted in the laboratory of Analytical Chemistry of the Department of Agriculture, Crop Production and Rural Environment at the University of Thessaly.
Data Analysis
Data analyses were performed using the statistical software SPSS 24.0 (SPSS Inc., Chicago, IL, U.S.A.). Differences in adult R. cerasi captures among treatments in years 2014 and 2015 were estimated with a non-parametric independent samples Kruskal-Wallis H-test followed by the Mann-Whitney U criterion for pairwise comparisons. The same procedure was followed for the analysis of data concerning adult flight duration defined by first and last capture for the two consecutive years. In all cases, Bonferroni corrections were applied to adjust p-values for pairwise comparisons. The effect of the time period that traps remained in the orchards on the number of adult captures among treatments was assessed through binary logistic regression. Spatial analyses of the cherry fly adult populations were performed using Surfer ® (Golden Software, Inc., Colorado, USA) following kriging interpolation. This procedure provides distributional estimates based on capture data and spatial continuity. Semiovariography was employed to infer on spatial patterns. Thematic spatial maps were considered for the application of spraying, depicting cherry fruit fly population densities within each experimental plot.
Results
Population Trends During the Year 2014
Mean adult cherry fruit fly captures and mean period with trap captures in the commercial farms and the control cherry trees during the preliminary monitoring in 2014 is shown in Table 3 . Adult captures were significantly lower in commercial orchards than in traps placed in control unsprayed trees (Mann-Whitney U = 0.5, p < 0.05). The adult flight period did not differ between commercial orchards and reference trees (Mann-Whitney U = 3, p > 0.05); however, adult captures in the control site may have started approximately one or two weeks earlier than trap deployment. This was evident by the direct start of adult captures, right after trap placement on the reference cherry trees, with no previous registers of zero captures. Apparently, the deployment of a trap network on reference cherry trees was delayed and the onset of adult flight was not precisely determined in 2014. 
Implementation of the DSS During the Year 2015
The Rebell trap network was set according to the Decision Support System (DSS) (Figure 2 ). The accumulation of Degree Days (DD) started on 1 February 2015. The accumulation of 400 DD was achieved on 26 April 2015, and this is when the establishment of our trap network (160 Rebell traps) was completed. The successful implementation of the DSS for setting the trap network is supported by the first R. cerasi adult capture recorded on 30 April 2015.
The population trends of R. cerasi in both the DSS and conventionally treated commercial orchards, and in the reference organic mixed farms during 2015 are shown in Table 4 and Figures 6 and 7. Adult captures during 2015 were extremely low in all plots of the commercial orchards, not exceeding 0.4 flies/trap during the whole experimental period ( Figure 6 ). Average adult captures were significantly higher in the reference organic orchards than the commercial orchards (Reference vs. DSS:
Mann-Whitney U = 16.5, p < 0.001; Reference vs. Conventional: Mann-Whitney U = 14.5, p < 0.001). Rhagoletis cerasi captures were similar between Conventional and DSS treated plots (Mann-Whitney U = 151, p > 0.05). Adult flight period (evidenced by trap captures) was significantly longer in the reference orchards compared to commercial orchards (Reference vs. DSS: Mann-Whitney U = 54, p < 0.001; Reference vs. Conventional: Mann-Whitney U = 24, p < 0.001). The flight period was similar between DSS and Conventional plots (Mann-Whitney U = 2749.5, p = 0.044). Additional insecticide applications in the Conventional plots neighboring DSS plots, different pruning systems between commercial orchards and reference organic farms, as well as the inclusion of other fruit trees and intercropping methods in the latter may account for the longer flight period of R. cerasi and the higher percentage of traps with captures in the organic farms. 
Decisions on When and Where to Spray
The "when and where" to spray algorithm is presented in Figure 3 . The harvest date for each cultivar was set according to the harvest dates of the last three years (data given by the producer). In order to avoid pesticide residues on the fruit, it was pre-decided that cultivars with a shorter pre-harvest period to the one recommended by the pesticide manufacturer would not be sprayed in spite of R. cerasi being caught in the orchard. This scenario was not met in any of the four DSS plots tested.
From the onset of adult R. cerasi captures in the traps, the percentage of traps with adults and the FTD was daily calculated. In the commercial Orchard #2 (DSS 2 and 3) the percentage of traps capturing adults exceeded 10% on 6 May 2015 and, thus, according to the DSS, the grower sprayed the entire plot. The decision was also supported by the observed spatial patterns (Figure 8) . Although, the spatial distribution of captures was in fact clumped on 6 May 2015, it switched to random on May 8 and 11. Based on this situation, the farmer sprayed the entire orchard on 11 May 2015, instead of spraying hot spots. Agronomy 2019, 9, In the four conventional plots, sprayings were performed according to farmers' IPM-based schedule. Conventional plots 1, 2 and 3 received two cover sprays on 30 April 2015 and 11 May 2015, respectively. Conventional plot 4 received two cover sprayings on 28 April and 8 May 2015.
Farmers made spraying decisions for each conventional plot without the involvement of any DSS and considering the IPM-based management protocol applied by almost all farmers in the area. 
The "when and where" to spray algorithm is presented in Figure 3 . The harvest date for each cultivar was set according to the harvest dates of the last three years (data given by the producer). In order to avoid pesticide residues on the fruit, it was pre-decided that cultivars with a shorter preharvest period to the one recommended by the pesticide manufacturer would not be sprayed in spite of R. cerasi being caught in the orchard. This scenario was not met in any of the four DSS plots tested.
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In the four conventional plots, sprayings were performed according to farmers' IPM-based schedule. Conventional plots 1, 2 and 3 received two cover sprays on 30 April 2015 and 11 May 2015, respectively. Conventional plot 4 received two cover sprayings on 28 April and 8 May 2015. Farmers made spraying decisions for each conventional plot without the involvement of any DSS and considering the IPM-based management protocol applied by almost all farmers in the area. 
Fruit Infestation Rates
Sampling of cherries from the DSS-managed and conventional managed plots on 20 and 27 May and 9 June revealed zero infestation. However, fruit sampling during the same dates from the reference organic cherry farms showed 21.5%, 6.4% and 8.8% infestation levels, respectively. Infestation rates in the organic farms were well above the acceptable fruit damage level (2%).
Insecticide Residues
Liquid chromatographic analysis revealed that residues of deltamethrin were below the Maximum Residue Limits (MRLs = 0.2 µg/gr) in all DSS and conventional plots tested (Table 5 ). 
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Liquid chromatographic analysis revealed that residues of deltamethrin were below the Maximum Residue Limits (MRLs = 0.2 μg/gr) in all DSS and conventional plots tested ( Table 5) 
Discussion
Overall, the results of this first implementation of a decision support system in cherry orchards to control a key pest, was highly successful. The implementation of our developed DSS for the management of cherry fruit fly in Greece resulted in a dramatic reduction of insecticide applications, when contrasted conventional management applied in the area. On average, the reduction of pesticide applications to control the cherry fruit fly in DSS-managed plots is estimated to be of 75% (one-half per plot in DSS treated compared to two applications per plot in conventionally treated plots). Applying the developed DSS kept R. cerasi populations at minimal levels and assured zero infestation on fruits. These values were similar to those of the conventionally treated plots and much lower compared to non-treated reference organic farms in the same area. Although R. cerasi is widespread and abundant in Agia, as evidenced during 2014 and by captures and damage in reference orchards during 2015, the density of the fly's population in the commercial orchards used in this study was low throughout 2015. The frequent application of pesticides and the thorough harvesting (because of the high prices of sweet cherries in the market) exercised in commercial orchards may explain these population trends. On the other hand, the slow mobility of adult cherry flies cannot bring feral flies from long distances to commercial orchards. Regardless of the population patterns in commercial orchards, a well-designed and structured population monitoring, as well as a strategic pest management approach is required to assure low R. cerasi population densities and to reduce fruit infestation levels to zero.
Both parts of the DSS algorithm performed well in field conditions leading to sound decisions. By adopting a simple degree day model, we managed to bring installation of the trapping network quite close to the beginning of adult R. cerasi flight in the wild, reducing the cost of population monitoring (e.g., labour for additional inspections, more traps used because of debris accumulations, etc.).
Phenological patterns of the European cherry fruit fly may be highly variable in different climatic conditions and, therefore, the developed algorithm should be locally adapted [6] . It is well documented that R. cerasi has developed a remarkable ability to adjust adult emergence in the wild in order to coincide with ripening periods of the host fruit [28] . Local adaptation and plastic responses of dormant pupae are key components to regulate adult emergence in the wild [29] . The short list of hosts, univoltinism and the relatively narrow periods of fruit ripening makes R. cerasi vulnerable to local extinction if timing of adult occurrence does not follow fruit ripening. Flight activity onset/end, duration and peak in the experimental area is typical for a lowland Greek R. cerasi population [6] .
Working on commercial orchards we had to assure zero infestation and, hence, several inputs in the algorithm were set at very low levels. Nonetheless, executing the DSS led to an impressive reduction of insecticide applications. Systematic and strategically implemented IPM activities based on biotic, abiotic and other inputs (e.g., properties of the pesticides selected) may have major impact on the efficacy of pest management, assuring minimal chemical footprints on both the environment and the harvested product. Besides determining frequency of interventions, a thorough spatial analysis of adult captures is an important element of the developed DSS since it defines the extent of the area within the orchard to be treated. Rhagoletis cerasi populations tend to form clusters in the wild, closely following the spatial patterns of fruit availability and ripening [15, 19, 20] . Understanding this spatial behavior and utilizing the on-farm behavior and dispersion patterns of R. cerasi will undoubtedly optimize the site-specific level of IPM systems [1, 30] . Spatial analysis to drive pest management decisions is more important under low pest population densities since fruit flies tend to follow a clustered distribution under these densities [25, 31] . Thus, more sophisticated systems that analyze the on-farm behavior of fruit flies considering additional factors (e.g., age and physiological status of females), such as the PESTonFARM model, can greatly enhance the management ability of our simple DSS, leading to sounder IPM decisions.
Reducing pesticide use against R. cerasi has not only long-term environmental and human health benefits, but economic as well. Considering labor cost, equipment utilization and consumables (e.g., pesticides) we estimated that the average cost of R. cerasi management in the DSS-treated plots was 3.25 times lower than that in the conventionally treated ones (€29.5 and €96.1 per hectare, respectively). Such a reduction in costs is essential for medium, small size farmers who are the majority in sweet cherry production systems in Europe. Adopting and implementing a DSS, such as the one used in the current study, in broader area by growers' cooperatives may further increase the economic benefits by the farmers. On the other hand, archiving both inputs and outputs of the DSS may facilitate product certification, simplifying national and international fruit trading.
Most known DSSs (e.g., CottonLOGIC, SIRATC; reviewed in [32] ), including the pioneering MedCila, operate at regional levels. Application of MedCila resulted in pesticide use reduction (including fewer applications and less plots treated) against the Mediterranean fruit fly, Ceratitis capitata, in citrus orchards in Israel [22] . The above system is operating at a regional level and provides recommendations that are generally accepted by the pest management decision makers. The implementation of the present DSS for the control of R. cerasi could be a key component in both regional and area-wide IPM programs. However, untreated scattered individual cherry trees and organic orchards may, in several cases, severely hamper the positive outcome of such an approach. These factors should be taken into account when designing and applying large scale programs.
One of the major issues in DSS used in modern pest management is the low acceptance level [24] . Particularly, farmers feel quite uncomfortable when recommended to abstain from spraying in fear of yield losses and economic damage. Moreover, in many cases they lack the scientific background to easily adopt novel practices. Working on commercial farms and involving farmers and managers in execution of the DSS outputs, as we have done in the current study, increased the levels of acceptance and directly confirmed the importance of these systems to provide a wealth of information that assist sound pest management decisions. Demonstrating and proving that the implementation of the DSS results in zero infestation levels is a cornerstone for cherry producers because of the value of their product and international trading opportunities.
Although the implementation of the DSS that we developed for this study was performed manually, using simple Excel sheets and the software Surfer ® , the results are impressive and robust. A fully computerized system that uses real time collection of field data to run the algorithms of the DSS will increase its acceptance by farmers and pest managers. An electronic trap to monitor adult R. cerasi populations has already been developed [33] , as well as a network of sensors to acquire satisfactory meteorological data. Improvement, refinement and full adoption of user-friendly systems that automatically and in real time acquire, process and analyze field and other data, assisting pest management decisions, will further enhance the utility of the DSS we have developed. Along the above lines, efforts have been made to develop a software platform for the facilitation and effectiveness of insecticide applications against several fruit flies, including the European cherry fruit fly (http://fruitflynet.aua.gr). Such systems have been tested against other pests over the last decade [34, 35] , and may serve to further disseminate the advantages of DSS in fruit fly pest management. This cross-border cooperation (CBC) multilateral initiative, funded by the EU under the European Neighborhood Partnership Instrument (ENPI), gathers 14 countries from both shores of the Mediterranean with a view to address common challenges in fields such as support for economic clusters and SMEs, environmental sustainability, enhancement of cultural heritage, people-to-people cooperation, and local governance. More information on this program is available on its website: www.enpicbcmed.eu.
